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Canine Substitution for Upper Central Incisor in A Case of Upper Anterior Teeth
Impaction
Abstract
Concurrent impaction and transposition of the maxillary anterior teeth is unusual and may present a great
challenge to dental practice. Early diagnosis and elimination of impacted anterior teeth helps provide
esthetic and functional outcomes. This case report describes an 18-year-old female whose teeth 13, 11
and 23 (FDI tooth numbering) had dilacerated labial impaction. Teeth 53 and 63 were retained primary
teeth. The patient was treated with extraction of teeth 53, 11, 23 and 63, and substitution of teeth 13 for
11, 14 for 13, and 24 for 23. Surgical exposure of tooth 13 was done to tract the impaction with double
archwire technique into position 11. After 30 months of treatment, tooth 13 was successfully substituted
for 11. Final occlusion was good, a pleasing smile arc was established and the patient was satisfied. This
paper discusses principles of treating impaction, treatment mechanics and esthetic concerns relating to
canine substitution.
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Case Report
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Concurrent impaction and transposition of the maxillary anterior teeth is unusual and may present a great
challenge to dental practice. Early diagnosis and elimination of impacted anterior teeth helps provide esthetic
and functional outcomes. This case report describes an 18-year-old female whose teeth 13, 11 and 23 (FDI
tooth numbering) had dilacerated labial impaction. Teeth 53 and 63 were retained primary teeth. The patient
was treated with extraction of teeth 53, 11, 23 and 63, and substitution of teeth 13 for 11, 14 for 13, and 24 for
23. Surgical exposure of tooth 13 was done to tract the impaction with double archwire technique into position
11. After 30 months of treatment, tooth 13 was successfully substituted for 11. Final occlusion was good, a
pleasing smile arc was established and the patient was satisfied. This paper discusses principles of treating
impaction, treatment mechanics and esthetic concerns relating to canine substitution. (Taiwanese Journal of

Orthodontics. 27(2): 090-104, 2016)
Key words: Dilacerated impaction, Canine substitution, Canine transposition, Double archwire technique

INTRODUCTION
Impaction is when a tooth fails to emerge into the

within the alveolus, and two thirds are located palatally
[3]. However, maxillary central incisor impaction is
uncommon, with a prevalence rate of 0.06% to 0.2% [4].
In general, the causes of impaction may be either

revealed that the incidence of maxillary canine impaction
(second to third molar impaction) is 0.2% to 2.2%, [1,
2] while impactions are twice as common in females

generalized or localized [1, 2, 5, 6]. Generalized
causes include endocrine deficiencies, febrile diseases,
possibly irradiation with cleidocranial dysplasia being
the most common syndrome for tooth impaction [7].

(1.17%) as in males (0.51%). It is estimated that 8% of

While local factors include: (a) tooth size-arch length

all patients have bilateral impactions [1]. About one third

discrepancies, (b) prolonged retention or early loss of

of impacted maxillary canines are positioned labially or

the deciduous teeth, (c) abnormal position of the tooth
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bud, (d) the presence of an alveolar cleft, (e) ankylosis,

teeth 13, 11 and 23 had dilacerated labial impaction.

(f) cystic or neoplastic formation, (g) dilaceration of the

Both maxillary canines were also transposed with lateral

root, (h) iatrogenic origin, (i) idiopathic condition with

incisors. The successful treatment was the result of the

no apparent cause (j) anterior transverse (dental and

combined surgical-orthodontic therapy, in which tooth

skeletal) deficiency, (k) peg-shaped or missing lateral

13 was successfully tracted to the dental arch using a

incisors, (l) guidance theory, [8] and (m) supernumerary
teeth (especially in maxillary incisor impaction, with a

11 without periodontal complications. This treatment

prevalence rate of 42 to 62%) [9].

resolved a complicated malocclusion and provided

Tooth transposition is an interchange in the position

esthetic as well as functional improvement.

of two permanent teeth within the same quadrant of the
dental arch [10]. The prevalence of this rare condition

DIAGNOSIS

varies from 0.09% to 1.4% [11], and the maxillary
permanent canine is the tooth most frequently involved

The patient was female, age 18 (Fig 1). Her chief

in transposition, usually with the first premolar (highest

complaint was impaction of the anterior teeth. She had

incidence), less often with the lateral incisor, rarely

good general health and denied any temporomandibular

with the central incisor and extremely rarely with the

problems.

second premolar or first molar [10, 12-14]. Unilateral

Facial examination (Fig 1) showed asymmetrical

transposition has been reported more often than bilateral

facial proportions with chin deviation to the left. The

transposition [10, 12], with the left side being more

upper dental midline was 3 mm to the right. From the

commonly affected [10, 12].
The etiology of transposition remains controversial.

angle. Mentalis muscle strain was also noted. The upper

Various theories [11, 12, 14, 15] such as trauma, genetics,

lip was on the esthetics line (E-line), while the lower

interchange in the position of the developing tooth buds,

lip was protrusive to the E-line. Clinical examination

mechanical disturbances of the normal eruption path of the

revealed that the upper and lower arch form were ovoid

permanent teeth and early loss or prolonged retention of

and square, respectively. Teeth 13, 11 and 23 were not

deciduous teeth have been reported. Besides, hypodontia,

present, while the maxillary deciduous bilateral canines

submerged deciduous teeth, supernumerary teeth and

were retained. Overjet and overbite were 4.5 mm and 0.5

third molar agenesis are dental anomalies associated with

mm respectively. Upper and lower dental midlines were 4

transposition [16].

mm off. Dental casts (Fig 2) revealed that bilateral molars

When dealing with impactions and transpositions,

had Class II relationship.

there are a few different options including extraction,

Panoramic radiograph (Fig 3) showed that teeth 13

surgical repositioning and a surgical-orthodontic

and 23 were transposed completely. In addition, tooth

approach. If extraction is planned, one of the treatment

11 was curved upward. An occlusal radiograph would

options is bridge restoration or dental implant after growth

be useful, but it was decided to take a dental computed

is completed. Space closure by means of substitution

tomograph (CT) for better assessment of impacted teeth

with subsequent prosthetic restoration is an alternative

13, 11 and 23. The CT radiograph (Fig 4) showed labial
impaction of teeth 13, 11 and 23 with dilacerated roots,

characteristics of individual cases. The purpose of this

especially the root of tooth 11 that curved 90 degrees

case report is to describe the treatment of a patient whose

upward.

Taiwanese Journal of Orthodontics. 2016, Vol. 27. No. 2

91

Liew CP, Huang YL, Chang HH, Chang LY, Yao CC

Fig 1. Pre-treatment facial and intraoral photographs. Note the maxillary deciduous
canines are retained. Teeth 13, 11 and 23 are not present.

Fig 2. Pre-treatment dental casts.
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Fig 3. Pre-treatment panoramic radiograph. Teeth 13, 11 and 23 are impacted, whereas bilateral
canines are completely transposed with lateral incisors.

Fig 4. CT images of the impaction. The color orange represents tooth 13, red represents tooth 11, whereas purple
represents tooth 23. Images A, B, C and D represent images from the frontal view, posterior view, a bird’s eye view and a
bird’s eye view from 45 degrees, respectively. Note that teeth 13, 11 and 23 have labial impaction with dilacerated roots,
especially the root of tooth 11 that curved 90 degrees upward.
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Through Moyer's prediction (75% level of prediction), the mesio-distal width of the maxillary canine was
approximately 7.2 mm. As CT was taken, evaluating the width (Fig 5) was simple using SimPlant Master 2011. The
frontal view revealed that the maxillary canine was approximately 7.27 mm and 7.28 mm from the occlusal view. They

the anterior ratio was 76.3% and mild larger size for the upper anterior teeth of about 0.6 mm was noted.

Fig 5. By using SimPlant Master 2011, the mesio-distal width of the maxillary canine can be easily calculated. It is approximately 7.2 mm from the
frontal view and 7.28 mm from the occlusal view.

acceptable according to esthetic line analysis (Table 1).
Table 1. Selected cephalometric measurements before and after treatment.

Measurement

Pre-treatment

Post-treatment

Skeletal analysis
SNA ( °)

86

86

SNB ( °)

80

79

ANB ( °)

6

7

SN-MP ( °)

38.5

40.5

Dental analysis
U1-NA (mm)

7

5

U1-SN ( °)

110

103

L1-NB (mm)

10

11.5

L1-MP ( °)

93

89

Esthetic line analysis

94

Upper lip (mm)

-0.5

-0.5

Lower lip (mm)

1

1.5
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TREATMENT OBJECTIVES

of Bolton's analysis was 79.2%, revealing that upper teeth

Ideally, the treatment objectives would include full
resolution of the malocclusion, with correct positioning of

of lower dentition in the middle of the treatment course

the maxillary transposed canines and impacted dilacerated

for better intercuspation.

tooth 11. However, this approach would prolong the

The patient exhibited a Class II skeletal pattern

treatment duration with possible risk of failure. An

with high mandibular plane. Upper and lower bilateral

alternative treatment plan with less ambitious objectives

posterior temporary anchorage devices (TADs) were

was proposed for the patient.

needed for vertical control to prevent the mandible from
rotating backward and downward. However, the patient

TREATMENT PLAN

refused this minor surgery.

TREATMENT PROGRESS
upper dentition, we presented the patient with a single arch
extraction treatment plan. In order to eliminate the risks

After discussing the above considerations with the

of bringing teeth 11 and 23 into the occlusion (dilacerated

patient and her parents, they preferred to restore tooth

tooth 11 at risk of fenestration), extraction of these teeth,

13 than to fix the small peg-shaped lateral incisors with

as well as 53 and 63, was proposed. Surgical exposure of
tooth 13 using a closed method was suggested. Enamelplasty and composite restoration was proposed to shape

At the start of treatment, we extracted teeth 53, 11, 23 and

tooth 13 in order for it to replace tooth 11. However, after

63. At the same time, surgical exposure of tooth 13 with a

completing orthodontic therapy, prosthesis fabrication of

button attached was performed and ligature wire was tied

tooth 13 to achieve better esthetic effect was indicated. In

to teeth 12 and 13 (Fig 6). A closed method was employed

addition, we planned to substitute teeth 14 and 24 for teeth
13 and 23. After substituting these teeth, the anterior ratio

was prepared under sequential stiffer wire changing.

Fig 6. We surgically exposed tooth 13 and attached a button, lightly connecting ligature wire to tooth 12. At the same time,
extraction of tooth 11 was performed. Severe dilaceration was noted.
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After two months of treatment, the extrusion tie of

was employed using 0.014-inch nickel-titanium wire

tooth 13 was twisted with light force and tied to the main

to level the high canine. Two months later, continuous

arch wire to bring it into the occlusion (Fig 7). A month

0.014-inch nickel-titanium archwire was used to re-level

later, the button of tooth 13 became visible to the clinical

the upper dentition and start consolidating space for the

view. Light force was maintained on the extrusion tie and

anterior teeth. At 16 months of treatment, shaping and
composite restoration for tooth 13 was done to mimic

with the tooth 11 bracket. A double archwire technique

tooth 11 (Fig 8).

Fig 7. Treatment progress of tooth 13. Intraoral frontal photos A, B, C and D represent progress at 2, 3, 8 and
10 months respectively. At the beginning, the extrusion tie was lightly twisted to 0.016-inch stainless-steel main
archwire (A). A month later, the button appeared in the clinical view (B). At eight months, a double archwire
technique was employed to facilitate leveling tooth 13 (C). Two months later, we used continuous 0.014-inch
nickel-titanium archwire to re-level the upper dentition and light force was applied to consolidate space (D).

Fig 8. Progress at 16 months. Shaping and composite restoration for tooth 13 was done to mimic tooth 11.
In addition, second order bend was applied for mesial root tipping to achieve better root parallelism.
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Leveling and alignment of the lower dentition was

excellent. Occlusal detailing for better interdigitation was

started one-and-a-half-years later. Three months after that,

done. Lingual fixed retainers over the upper and lower

lower right total arch distalization was initiated using a

anterior teeth were bonded. Besides, upper wraparound

sliding jig with Class III intermaxillary elastics for three

and lower Hawley retainers were also delivered. Total

months (Fig 9). Also, short Class III elastics on the right

treatment time was two years and six months. Final

side and Class II elastics on the left side were indicated for

records are shown in Figures 10 and 11.

the patient for midline correction. Patient cooperation was

Fig 9. Right side long Class III intermaxillary elastics were indicated for the patient from tooth 16 to the sliding jig at the lower
dentition for upper posterior teeth protraction and lower posterior teeth distalization. This changed the right end-to-end Class II molar

Fig 10. Photographs after removal of appliances.
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Fig 11. Post-treatment dental casts. Bilateral Class II molar relationships were achieved.

RESULTS
Tooth 13 was successfully brought into the dental

Radiographic examination at the end of treatment
showed acceptable root parallelism (Fig 15). No obvious
root blunting was noted.

arch. Although the gingival line of the upper anterior teeth

Recent follow-up intraoral photos (Fig 16) showed

was less than ideal, gingivectomy for a high-low-high gum

acceptable stability of the repositioned canine. Electric

line was indicated six months after removal of brackets.

pulp test of tooth 13 produced a negative response.

Well-aligned dentition and good interdigitation were

However, no obvious periapical lesion was found on the

attained. Bilateral molars achieved Class II relationship.
Facial esthetics showed appreciable changes. This

included endodontic therapy and prosthesis fabrication.

patient had a brilliant smile with a harmonious, pleasing
smile arc. Her upper and lower dental midlines were
coincident with the facial midline.

DISCUSSION
Dilaceration of the permanent teeth usually occurs

The final cephalometric values are shown in Table

due to trauma of the deciduous teeth [17]. Crown

1, and the initial and final tracings are shown registered

dilaceration is rare compared with root dilaceration and is

on sella point and superimposed on sella-nasion line

more common in the maxillary and mandibular incisors.

in Figure 12. The patient exhibited some mandibular

The severity of dilaceration depends on various factors

clockwise rotation due to an extrusion component in using

such as the direction and intensity of the force involved,

interarch elastics. Dental changes between the initial

the developmental stage of the permanent tooth at the time

and final tracings of the regional superimposition of the

of trauma and the relationship between the permanent

maxilla and mandible are shown in Figures 13 and 14.

tooth and the roots of the primary teeth [17].
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Fig 12.
while the red lines represent the final tracing. The dotted lines indicate the right molars, while the solid lines
indicate the left molars.

Fig 13. Regional superimposition of the maxilla on the inner maxillary inner structures and palatal plane. Upper
incisors were retracted about 2.5 mm. Tooth 16 was protracted about 4.5 mm, while tooth 26 was protracted about
3 mm, this in turn made the asymmetric correction of the molar relationship.

Fig 14. Regional superimposition of the mandible on the inner cortex of symphysis. Lower incisors were retracted
about 0.5 mm. Tooth 36 was distalized about 1 mm, while tooth 46 was distalized about 1.5 mm.
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Fig 15. Post-treatment panoramic radiograph. No obvious root blunting.

Fig 16.

Fig 17.
periapical lesion was noted. However, there was no
response to the electric pulp test, indicating pulp
necrosis over tooth 13.
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Multiple simultaneous impactions and transpositions

and possible overloading than the canine. In this case, no

present a unique clinical situation, while maxillary central
incisor impactions often occur with dilaceration. In this

canine guidance was provided by group function of the

case, proper diagnosis and accurate assessment of the

posterior teeth. Besides occlusal equilibration is usually

relative position of the impacted teeth 13, 11 and 23 was

necessary [2] to avoid balancing interference during

challenging. Although localization of the impactions using

lateral excursion of the mandible. Yet the functional cusps

traditional radiographs is feasible, CBCT scan provides
more three-dimensional details for accurate localization
and evaluation of the affected teeth, hence facilitating
precise surgical and orthodontic management.
In this case, the images of CBCT revealed that
teeth 13, 11 and 23 had labial impaction with dilacerated
roots, especially the root of tooth 11 that curved 90
degrees upward (Fig 4). Additionally, the panoramic
radiograph (Fig 3) showed that teeth 13 and 23 were
completely transposed. According to Peck [13], there
are five classifications of maxillary teeth transposition.
Maxillary canines and lateral incisors of this patient are
categorized as complete transposition. In this situation,
both the crowns and the entire roots of the involved teeth
are parallel in their transposed positions.
Orthodontic movement of an impacted tooth with a

to small palatal cusps.
Another possible clinical concern related to
maxillary premolar substitution is smile esthetics [18]. In
this case, teeth 14 and 24 were mesio-in rotated to imitate
canines for esthetic reasons. In addition, the maxillary
first premolar is shorter than the maxillary canine, thus
leading to possible vertical position differences in gingival
levels. We proposed a crown lengthening procedure for
the maxillary anterior teeth to the patient, who finally
rejected this option due to her satisfaction with the current
outcome.
When dealing with a maxillary labial impacted
canine, there are three techniques for uncovering it:
excisional uncovering, apically positioned flap and
closed eruption technique [19]. In this case, the closed

In addition, full reversion of the transposed lateral
incisors and canines may bring risk of root resorption
and periodontal destruction. Another disadvantage of
transposition is the possibility of prolonged treatment
duration. In this case, if complete correction of the
impactions was the goal, the space deficiency for the

method was the appropriate choice, because tooth 13
was positioned significantly apical to the mucogingival
junction. Kokich [19] mentioned that the closed method
will provide adequate gingiva over the crown and does not
result in reintrusion of the tooth in the long term. From
the recent follow-up data, the vertical position of tooth

upper dentition would be 7.4 mm. Thus, extraction was

13 was surprisingly stable and no reintrusion was noted.

more reasonable and seemed a better treatment plan

Periodontal probing depths were all within normal limits.

instead than full resolution of the impactions. Therefore

The image of CBCT revealed that tooth 13 had a

the final treatment plan was extraction teeth 11 and 23,

dilacerated root, therefore an adequate bonding position

with teeth 13, 14 and 24 substituting for 11, 13 and 23

and light traction force were needed for tooth 13 leveling

respectively.

and alignment. Post-treatment panoramic radiograph

Substituting first premolars for maxillary canines

showed that root parallelism for tooth 13 was acceptable,

may create problems with occlusal function [2]. With its

and in the clinical view, it was beautifully tracted to

well-designed, powerful root and larger crown size, the

mimic tooth 11. However it would be better to translate
tooth 13 more palatally. Kokich recommended that the
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mechanics to erupt a labially impacted tooth should mimic

team included an oral surgeon, periodontist, endodontist,

the normal eruptive process in order to produce normal

prosthodontist and orthodontist; all played important

labial gingival relationships over the erupted tooth [19].

roles in contributing to this excellent clinical treatment

During the treatment period, no symptoms and signs

outcome.

were noted over tooth 13. Orthodontic force used in the
double archwire technique was light and continuous,
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因上顎多顆前牙埋伏齒
故以犬齒替代上顎正中門齒之案例
1, 2

1, 2

1, 3

1, 2

劉志彬 ．黃昱霖 ．章浩宏 ．張玲瑜 ．姚宗珍
國立台灣大學牙醫專業學院臨床牙醫研究所

1, 2

1

國立台灣大學醫學院附設醫院牙科部齒顎矯正科

2

國立台灣大學醫學院附設醫院牙科部口腔顎面外科

3

上顎多顆前牙同時發生阻生和錯位在臨床上並不尋常且對於牙科醫療行為具有相當大的挑戰。前牙
埋伏齒若能早期診斷並拔除便可提升其美觀和咬合功能。這個案例報告描述一位18歲女性患者仍存有上
顎左右乳犬齒並同時具有兩側犬齒和右側正中門齒皆為彎曲唇側阻生齒。患者兩側乳犬齒、右側正中門
齒和左側犬齒被拔除，其右側犬齒則取代成正中門齒、兩側第一小臼齒取代成犬齒。右側犬齒經過手術
暴露並使用雙弓線技術引導至正中門齒的位置。經過三十個月的治療，右側犬齒成功取代成正中門齒。
治療後咬合功能良好，患者對於微笑曲線的重建相當滿意。此病例報告闡述關於犬齒的替代治療原則、
生物力學設計和美觀考量。 (Taiwanese Journal of Orthodontics. 27(2): 090-104, 2016)
關鍵詞：彎曲阻生齒、犬齒替代、犬齒錯位、雙弓線技術
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